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mmm 

IlilfflmRN A©3jf U (A) #j&niCR^-r<5^Sli<Z>Me£> mRNACD/H'J 

(a) ttmzmmvte^&o tei&oi&mmmzakm* & z. t tt&mn-t&mmm 

l &cfE«tf>;£Mo 

[»#^3] mRNAO/K'J (A) tfflDlCK^-T <5H3?t<Z>«^ A AT 
A A A$ttf)i&«@2#J-efc&ii;£* 1 Xtt 2 tCfB«©^^ 0 

[ff^4] mRNA0;K'J (A) ttflDlCgg^-r SiiOli^, GT- 

[Sf^5] mRNACDsKU (A) *K3R©1E«0t6MB#l 

a <t e> testis ^ *.mn>t. *■ i ~ 5 ©^•rti*^ciH«©^^ 0 

o 

1 Hi!rE# ¥ 1 1-302 
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[Mil] #A2*i£»te«\ HMl^iFREUn-Kt 
~1 2©V 1 *-f*l^lCfa*©;&&o 

[ft 3*^1 8] «gft#DN AT*fe-g>iS*^l 7JCflB*©©EBft. 

[»M19] ^AStlJ^fc-rsStte^tf, Hiil^tiiFREl?: 
3- K-r*DNA-C»SIS#^l 8JCgB<B©DNA. 

[ff#^2 0] DNA#HJ3&J#-& 1 JCfB«©ifta£Be^JS:^^* &*>©T?S>* 
»3fc£l 9iCfB«©DNA 0 

[i#S2i] sff#^i 7 — 2 o©v^^rtij^jcfB*©«K«:. mme>7^ 

51 7-2 0©V^tlfrlC|B«©^$E£$gSi-r 
[0 0 0 1] 

[^^©M-r-s^^] 
ssicwu «k »;#nmcii«As*i«fl&©^©ae : f-3y3 - Ktssajt^tt 

2 1 1-3026449 
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tit-mmm®}. ttnzmm^n^mmm^^nt=.mm. mm&mv 

[0 0 0 2] 
[0 0 0 3] 

Mx.it. mzte£/v¥<D&mzt^x<&m^xte7iimx*$>v. 
&¥Mffizffiffizi*&<DizMt>z&<<Dmmiz i &^x*2bz>o ±m^(D-nsmtvti 

mULXlt. ±CFe (III) 3fl/-h (^{Ckota Fe (II) 3fl/-h 
) tLT#4LT^§. — jKJC*t4fctt, Fe (III) ICit^TFe (II) 

««Kittzia3B©«c©li»»*, Rttttfll (I) (Hl#fl8) (II 
) (^2#M) fc#fe5(Mori, 1994) „ 
[0 0 0 4] 

miiz^ti^m.umm en (D «h^cd^d h^o^mcoisen and 

Brown 1980), (2) Z>~{M&MTG&&<Di%M (Brown et al. 

1961, Chaney et al. 1972) » (3) Myb • 3r U— htt4Mt©18** & <£>#2fc(Het 
her et al. 1984), &h*A^«:oT^5o o * U Jfcm Lfc* I/- hftJRfc <fc y F 

e (III) fc^U-MfcU «©7'J-^-^f© Fe (III) -=3fl/-h£ 
IIIIliaBS±^Hflli«fe*7C»3RfCJ:o-CF e (II) IC5S5gU Fe (II) h^yxtf 

* - * © P h «: r if & 3 ^ t-i^ii ©rStt & if An $ -&x ^ § £ % # e> ti r 

>*->{C<i:.53&^ p H^»f^mtC«}: y HjjK^ O O ^/^$:^3-r(Marschner et al. 

3 mfE^^P 11-3026449 
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1986) £ ^offiMtfftbtlX^&o 
[0 0 0 5] 

m2KBztiz>wumn (id >( ^mum^m<D^(Dx^ en 

-k3r*MSI (phytosiderophore) (2) ^'v© A=?*$E^©;6fcm. ( 

3) «cHA^*»5i4:©«r*tttK^(Z)^, (4) mmmz&z>i±**wm- 

£^-&tt<Z>lRJK. fcfre>&oT^£(Takagi 1976, Takagi et al. 1984),, >f * 
f4»«ft^JC*€>ti*Cl©J:e)36iiRJR«* (ID i^pHtC 

[0 0 0 6] 

— M&£. i $B<D z £7 : )lilLT%at3tlZ>MM (Saccharomyces cerevisiae) & 
fulELfciftJK** (I) lC^Kbfc$*K WWttJCfeWSate^l/^ 
/1/T?©ffl3fett Fe (II) <Dh?y*tf-9-ifimM<D&WL$L&0l t tiiG>ny'7V 
;* >^-S/3 >lC<fcoT^ D— — >yS*lTV^S (Eide et al., 1996) tf, i: £ 
j|W}^V^<ftlRJR©2/^'r■i^lCC)V^T^iW^e>4^T^^3&V^„ 

-?-*UC3tf LTSP® (Saccharomyces cerevisiae) b < 

El, F RE 2 iCi: iJ^Mfflr fiffi&^^itTE&f? "5 (Dancis et al., 1990, 19 
92, Georgatsou and Alexandraki ,1994). MtgZ tlf^HM^i^MM^iZJU *J aitf 
#®£LT«*I5FtH£«* (high affinity) &$i$tt£tMg (low affinity) 

[0 0 0 7] 

«»3ftItt«*K:J:*«®JRH:, v^l/^ig&MLBIfli (multicopper oxidase) F 
E T 3 iZ JzSnflMfctfDUBft-ffcUskwith et al. 1994) S: fro fegU = # 

$c£> FTR 1 (Stearman et al., 1996) T'fflti&falZ-®. »J & * tl 

SltWotfe l J (Dancis et al., 1994, Klomp et al., 1997), FET3 
JC$|$:£y&-f £^S&lCO v\T &M^£*lT^-5 (Yuan et al., 1995, Lin et al. 
, 1997) . 

4 ffill#¥ 11-3026449 
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4 (Dix et al., 1994,1997) <D®% lC<fc & fcCDT'&S £#X- £ *IT V\£ c 
[0 0 0 8] 

T f % £ fT't -6 £ mmt Z> Z. £ nTfg H & & . 

##gt?!#e>tt:> 3©g65t', Dr. Dancis (NIH) J:»J8«fcgtffeB«CFR 
E 1 , *7t3^AL/feJ^Jt«SIS*lfc*^3&ftISfibfc (OlP, 1995 

)„ FRE l»e^©^A$*ife^«ei^A3t'lj:, ^©S7t;?S1S 

, Sfcca-B-T-F RE 1 0. 9kb£/h£&%©tC 

[0 0 0 9] 

fcttffcLT* A^/lf7,M (Bacillus thur ingiensis) (A-?;!/* — a:> K h 3r 2/> 
(6 -endotoxin ) S3 - KtSlfi^SCr ytffei. 

4 2#J:©C r yI^**#ftL, ^STf S il 4 o<Z>* 9* (cry I—cry IV) IC 
£>*l£ (Whiteley and Schnepf ,1986). 30>«&tt* Wt*3R£:=I- K^T* 

Z<Dmmt.hX. (1) 3F>3ffJM^8 (codon usage) 0lV\ (2) Cry 
fc-e^© AT (3) mRNA©^£tt, (4 ) C r y 3tte^-tf> — 

tC-t*b-e*lC r y»te^-£ttU P C RiC J: U ^^iT 

(Perlak et al., 1991, Fujimoto et al., 1993, Nayak et al., 1997) „ 
[0 0 10] 

z.(D£?tz, iS^tftfcfl!©**®!^*; if LT^IfittSi £ ft* 

5 ffilE#^ 1 1-3026449 
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[0 0 11] 

[0 0 12] 
[KB £ MVk~? & ^ <£>#©] 

mRNAO/K'J (A) W^S^ttf)^*:. mRNAOK'J (A) 

gi-rs^Stfcw-rs. t&gBbfcmRNACDJKy (a) f*inicBB«-r*s*©ifi« 

©ISK^iJilLtH AATAAAifflSlUMtK, SimRN 

a©sku (a) m^M&-* zmmvmmtf. GT-'j^f^Ms^r^i 

o 

[0013] 

tf^&v^fc, ATTTAffi?iJ5:t$^VMi:, #A£ tisaS-B-T- 

©HH&=J F><Z>Jb8fcJC* ntfy^IBfll (Kozakffl?!) fc^-TS £ U 

6 1 1-3026449 
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[0014] 
[0 0 15] 

) ttmzm&-f2>g : mT~$> i ), mrnxv (a) #jntcH^-rsnm©gp^s:ffi© 

lZt>t=.^X&m<DG&ZfC<D&mA(Dmtf'Pte^Z.£* ATTT AlE#J&;t$& 

KozakSB^J) $:>&-r^3i:*W* bVN„ 
[0 0 16] 

[0 0 17] 
E 1 t*E Lv*. 

7 ffisiESf ¥ 11-30 



gfiip. 10 — 096637 

[0 0 18] 

ri:$:BfflL,fc 0 se>ic, d©#y (a) <DttM*&fe'3»r^z>m.mmm<D± 
7-tem.mmntf$>z>}i> u (a) <z>tf#titf&5££*u f©ttt<§ 

^'J (A) #JA«, AATAAAi©Ii®?!l®l 0~3 Obt50 

WmRNAWU sK'J (A) # U * 9-1? ©IBSTfstfU (A) ##fllJ-r 

AATAAA«S©«SiB?9S:*'r«3KU (A) J/jTtMOl 0~3 0 bft 
5T*mRNA^i$tlS^i:}:*S 0 
[0019] 

Lfe#oT, *»Wtt»AS*iS»'fii : f-*f , K:#«*r*«l»tce»&3Ky (A) 
2/^^-#9A«, AATAAAi©Mm JJ* b < ttGT- U <y ^fcfiS 
BJ#J £<ft&tf>&SB3 m K^tM-t Z> Z. £ £-f**>©T?&*. 
[0 0 2 0] 

bTv*<5 7 3 ./BfcBJ#l«:3E3Ebfcv*J:3lc=i K>*a3£"t«- 7^ ;»S5!Hi, 

Sitt^Stf, 7^ ;OTE3flJte^Hb&v^e>lc£;i&e><D*W£ bv^ 

=i K:/©5pJ«s*5&#J*bT, a»««<Z>3pJffls»8^v%3 F>?:IStS^i:A^ 
*bv*. 

[0 0 2 1] 

sKU (A) Z/yTJV<Di&mmm<D&Me> GT-'J9fftSI 
@E#J£(&< bv*. #IC. iS&tcGT-U ^fc&MB#l##£bTV* 

S»-&tCtt, ^©T^IICWS^'J (A) i/>f-}-)\,V&<Di&mmn<DW&T*m 
RN A#^W£ft*T?tBttara^<Z>"£* I©J:^«ifi«OGT^iS:«iJ>S"a 

8 ffiSE#^ 1 1-3026449 
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[0 0 2 2] 

mRNA©^gftie?!li:bT»e>nTV>5, A T T T AfB#l£;£ 
[0 0 2 3] 

[0 0 2 4] 
[0 0 2 5] 

<«:oT^'5 (*&0. 9kb) ^«©3fffi^sS 

(1 ) mRN A©— fiP*W> bn^fcUT^U fflSflTV^S. 

9 1 1-3026449 
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(2) mmi%£ (coding region) ©^T^^tf^*) o T V^„ 
, FRE 1 $:I^AlfeMi^ A3tttli?I« (coding region) © 

fc^TfsKU (A) ®W®iotv^5z:i:^l!lfLfc„ 

[0 0 2 6] 

T-f (Hincha, 1996) &if#&& 0 ^Isk F R E 1 Mte^CDmAK 

s 4: e> #T8l&*njl r £ #t*£ fc c 

FRE 1 €:#Abfc^3R«lft*^=i-e^*©mRNA««-e^3!i:V>31fttt, F 
REl©fe?M (coding region) ©^^"^jKU (A) tftfitl l/T fc#>T? 

[0 0 2 7] 

sKU (A) ^jD-rsttlB (poly(A) site) «->rMT'lift<> ^*l-eft©;K 
U (A) U->f KZ)±«SlCtt?«3^tCffi3lffi^I««AAUAAA«©JKy (A) 
^fc«feSft*flS« (putative poly(A) signal) ##&Lfc 0 A A U 

AAA$i©@H#JhV^©t±, FRE105' flHtC^< Zltl^© 
*m*ettJKU (A) ©tf#Ptej|B3oTV^V^£a*to;frc>fco 

fflftJCfeVxTsKU (A) ©tf#DS:&5£^5ttT^£>©«, sKU (A) i/^i~;V(D 
S £>ic_b$fgfc#£-f GU- y y^&@2?rj©#T*«&^frt#^e>*i£o o£ 
y gu- y y^fcigflltf&sfcte&TttsKy (a) ©^in^^^ti, ^-©^t* 

T < -5 A AU AA A^©@H?rj© 1 0~3 0 b^5© r P y A j tmRNA^Df 
U jK'J (A) /K'J ^^-if©«6^T'7}<y (A) ^#W5©^5^o 

»*-eii3Ky (a) <Dmuizmm&T*&^t=.Gu-v y?&m?wmm 

T*i$. aK'J (A) ©tf»£&5tUT^&3i;#, FRE 1 ^AtfcMKi^ 
Ant^±S©mRNA^T't^V>iatfe§i:fie)nfe„ 
[0 0 2 8] 

HitS^iiFRE 1 ©GT-y y^T&££:®:b*l3IE?!J£04 (C^-fo 
®4©Eg^TfflofcM^^GT-y^^T'fe-2>h#X.e>tlSMI|!cT**><5c 

1 0 ffiliE^^ 1 1-3026449 
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l^ot. *^3-eHfll«fe»7C*iRF RE 1 £#g35E31±£fc«)lCW:, FRElS 

SffittOtfU (A) ttlM*:®:7£^tt2>m&nz-D^T\Zny±yVXtfG\J-V y 
^■fcv^^&V^ BJ^Itflio £ U ftT ^SfcttT'te&V^ lio#*;il 

tC. FRE 1 ODT^ y^@H^i$:^A-r^, 3^SIESIS*V**i«J©3 KV^JM^s ( 
codon usage) JC i&ISBB^O SrKtf * i iltCL/fc. 
[0 0 2 9] 

FRE1CD75 y ^MB^JSr^ATlC^/tnOzi K>fJJW (codon usage) IC& 

o t=.m.mmn ic «tf l a: v ^mmmomti k m t=. o t & €<d& & % jk l ^ „ 

[0 0 3 0] 

(1) GT-U ^/^^M^I^VNfc,, 

(2) tK U ( A ) £/?~^-;i/£:3ft£j&«@B?!jAAT A A Afc<|:tf-£ftlc£(£: 
«tMB#!£l»v*fe. 

(3) &g@E^J£StSSl^-rv>iJ:-5{c, ^4 0 0 b p r £JC*ffRSfliaMfc& 
0<*K 5o©t^>MC^Wfc (4 1 7-4 3 6 bp) „ 

(4) mRNA05^^-fbSH^Ji:Vx^tl-&^@B^IATTT AIE^J (Ohme- 
Takagi, 1993) £&<Lfco 

(5) ^^ICfr^oT^^G&tf C<D^4lC^#&^J:e>Kn K><Z>&* 

(6) K o z a k@e?iJi:^«tlSS^ftT% m R N A#£fr^«J: < SIR£ ft 
-SfefeCDlB^J (Kozak, 1989) £: IB*& 3 K 

[0 0 3 1 ] 

3©<fc -piCb TK?f3ftfcSH9© = ffi#3S7c»3RF RE 1 <z>jfrG^-©8c3E£ft 

Igtf^ftfeit^OD^BU^ S«iFREl (J^T. reconstructed FRE1 

1 1 1 1-3026449 
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<DB&"e r re f relj hVOo ) ilL/fc. 
[0 0 3 2] 

*»ref relli, M 5 IZjjk-t 5 <@<E>-fe > h (A~E) ICtWT^ 

■fe^^bAH 4 3 4 bpit'©t)0t% lMSA^E c o R I, 7i&^ 
BA^Xb a I, 4 2 9JS3£Bfr£>B a mH I 0*!llS»3R-tf:>f h fci^oj: ? ICtg 
ft^tlfc. -fey^^hBli, 429~845b p £ T©*;©^ 4 2 9&SB^ 

B amHI, 8 4 OfiSa^&M r o I ©1WIKSSft-9--Y ^ <fc 5 KigStS 

tlfco -fe^> hCte, 8 4 0~1 2 7 5 bpJtffltfflt*, 8 4 0fa@^f> 
Mr o I, 12 7 OSlSB^&S all CDMRRBf**^ h J: ? lC|gft£*l 

fc. -fe^*:/ hDH\ 127O~1 6 9 6 bp^T'Ot)0t% 1 2 7 0111^ 
&S a 1 I, 169 ll&ilg^&P s t Ifflffllllf^f h£*£oJ:e>lCiS:ft£ 
■fey^>bEJ4, 169 1~2 0 9 2 bpJtO^(DT', 169lM@ 
fr&Pstl, 2 0 8 lMg!!)^SacI, 2 0 8 7gIi*^Hi nd I I 

[0 0 3 3] 

417~4 3 6b p©#-fe^^> h A~Et±, ^^-^4x7 7~83me rtf)^ 
e^&fflV^T^jSLfe. fl&JBLfcA-'l ~E- 6£T?tf>3 0#<£>^-f 
~?-*m6iZttir 0 rtie>Oi^S@2?U$:@B^©fH^J##5~3 4 ic^f 

o 

ha>^>f v-cd? i , -2, - 3 »-fe>;*gn?&*K ^ 

3t-4*^ 3' 5MgtCl 2*M 3 b p©ffi*Mk ^7^fV--U-2, -2 
-4fc-5, -5^-6*^4x^^13' tK$§sIC 1 2 1 3 b <D*-A- 
9y7 r &fc:3.fc3tC:/7>fV-&IK}£l,fc. 1 £- 61*5' 

5f5»©lffi3IB^e)1WR*3!lfilJffi?:%»oJ:^JC|8&Ufe. 

1 2 ffifiE^^ 11-3026449 
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[0 0 3 4 ] 

(417~4 36bp) <DA> KSr^y tfi bTSfSSeb, zf'y^^ K 
pT7Blue (R) ^<*#- (TaKaRa^) A^D-->i''lfe. #£>*l 
D->©i&SB!#[£5ifgU DNAsequencer DSQ-1 

0 0 0 L (mwm) £fUMbTIEbv^»@E^J$:t>c>%©&;i&bfco 

^*i^*i©IEbv , *ge#l£t>^iz?'* > h ffiII8»iRasffiS:f!JJ§ ITS 

8 tC^f^SlC J: »J r e f r e 1 <D-£M*ft&lsfc 0 

ft&cD-fe^'^ > Mcov^ii-r >-tf- h©ra$K:w^fc<iEb^$&g@e#i£^Ay''e 

^£*tf)S:^;Bb;ko 
[0 0 3 5] 

#e>tlfc r e f r e 1 <D±mMMn*M 9 o r e f r e 1 (DgB#Jtf>#$t h 
bTfcfc, 

(1) ^©FREU7 5. 3%®tx : Eny-^s„ 
(7$ 7MJ#JW:l 0 0%) 

(2) 8^SJ^±^UfeGXliT©»©@H^J$:-g-^3&^ 0 

(3) AATAAAtV\e>ffi^fein^J:<, 3 ©^©if© 1 M?:ffi©SS 

(4) ATTTA IS#J&-g-i;&V>o 

(5) £mmzfc>t--=>rGc^mz.mtf^\ 

7t<D F R E 1 tit^X, r e f r e 1 Tli^^c b t=. G&l>*T(£>^tf>@B#J#$co 
t^Sit 5:01 0 lZj*~?. mil FREl^itfref relCffi^®! 
^bfe Si&SCDGT'g-a^roX^bfct^-e^So 01 OtC^bfci^lC re 
f r e 1 GT©^i»FRE 1 Kit^X^— itZtlX 3 £ tft> 

#^£„ 

[0 0 3 6] 

ZLCDJ: z> tC IT^L fcjl -fed 1 - r ef reU*A3 (Nicotiana Tabacum 

1 3 1 1-3026449 
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L.var. SRI) ^ALfc,, mJME»©*S**^-V>f S/>JC»tt«:*ft««6 8«flc 
#£L£ 0 ff£LT#£ffiWceift«fc^-T*&£ r e f r e 1 tf^A^tlTV^ 

[0 0 3 7] 

#) (##:*isk (4) ) icta«©^^ic*pcT^e»^i:^T^s. 

J:»J^#»'lCtt, ffffBCD^^T* p T 7 B 1 u e (R) # - * D ^ 
bfc r e f r e 1 0>ffillS&&X baUSacI t®75^ > b £> /Ht'J 
— — pBI 121 (TOYOBOl) 0i3-glucronidase 

<D ORFfcj£i£KJ:»J£8IU 7Uf'J-/<^^-pRFUMlfc„ ;t 

-ft'j^^^-pRF i (om^^mi i ic^-r= 

[0 0 3 8] 

^7^5KpRK2013 (helper plasmid pRK2013) £ £ 3 7 

TceiW&ifiMHtbfc. — T^fuA^^v^^y^yriy^y^CB 8 (a* 

robacterium tumefaciens C58) jg^& jfi£^5C L B ?£&Jgife 1 m L 
2 6°CT*2lffcig§ii&#bfeo ZLftbZ. ^ftftllOOML&iiy^ttSt 

•e^I/-hS:^SfcyiiR^V-h (100/tig//iL rifampicin (Rf) £25/ig/vL 
kanamycin (Km) Sc^tf LB^l/- h) KIT, 2 6 °C T 2 Bfeig# b T 

i/>y;VnD--l4mL©LB (Km, Rf) 26iCT2lffc$g 
fti»#U (alkaline-SDSS) T\ -7=7*^ K 

&ttfflUWI8#5KK:£S^W^*->&#* ~ P RF 1 6D##£5tfgb£ 

o 

[0 0 3 9] 

1 4 1 1-3026449 
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H10%, Tween20 0. 1 %) Tfillfc Vfri/V - UlZAft. 15#ISJf 
#L&#e>$tSL£ 0 Mffi7KT*3HI^-rv^^^ ^£ 8 mm £rlC** 

t^jofe. sy^- wca&TS^fciigtfic, lb (Km, Rf ) 2 
6-c-eziBffe^bfeA^ ^y p r f 1 ^toy^n/^r'J Vk.v* 

7 7i/X>^C5 8 (Agrobacterium tumefaciens C58) ©^it?:3mL5:liI 

i/ fe aMR-t -e & « & m y is v * & . 

2 5TCT'^S^MT'3 H^#bfe„ ii>ife«tria©M sissies 

e>{C^^7*v> (CLAFORAN) SrJnitfc^ifSJC^ b 1 irM Lfc^. fui3©# 

rfcicfctftfllv^. *;i/;*#W££*u S/a-h (shoot) ■tfmf&znt=.t> 

^^T-sii/a-h (shoot) msism&k:*-*"^ i/y&imz. 

(shoot) 3^e>«3^ffifc : fo©&^-5 ^3.^>r hjeffi^.*^, a 

[0 0 4 0] 

^£©}»©5*>©£WLfcM£E!l 2. &t>\ BTfEUTv* 
5=b0^@l 3 ic^Sil Ut^t. 
-^©5 t>© 5fl#lcov^T^fy ^ y 9 Wis • J\4-7V #J-\£-isn >&*t o 

$v ^ y > • A>f yy ^-f j^Ktetftsnfedt A=i^e>© 

^f;ADNA0iffi(i WiJSl#J/'J-X2 «|*©PCR^Dh3- 
;i/J (ffWtt) (##£!& (2) ) tCt£oT*TV*, #&nfe^»;ADNAl:, ftl 
BggpljiE c o R I&tf H indlll V*T?JHt U r e f r e 1 ©£:R$t 



1 5 
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[0 0 4 1 ] 

HI 4 {C^ti^rV ^ y9W> • A>f #*-f if- 2/ a >T?ttiWK»5R*(i3S 

A $ *l fc a & -?- <D 3 tf - ft & £ Bfc b T V % £ t> W T? & & V \ . 

ftJKSiJiE c o R I&lKH i n d I I I £M V^Mffc^l±t-^T©f0#"e^2® 
StlS, 3. 2 k b p©^ct$i:A> M^Stlfc. Lfrb. No. 1 20i 
#**e>tt3. 2 k b p J: »J tifcf v^> FtitfefflSftfe. iOflSJUKlJ: 

tlif. No. UNo. 1 1 JCH: 1 3fcT-, No. 2 icti 3 n If— #4 n if — . 
No. 9 tCl±4 ntf-CD, ref rel^$lt^St#i?)W„ 

No. 1 2©H i n d I I I C J: £*M:&>f ;i/^©n - F5*©fc«>A 
> F#tfeffiS*l£frofc. 
[0 0 4 2] 

^£5fgfls^Co^^T^i, r e f r e 1 atfi-y-jB^AS 41 T 3 £ Xfrbfro fee 

IHRRMSE c o R I&tf H i n d I I I ffi"Tfc. =E — # -fr # - 

S ffl3*l&©T?, ^ALfcr e f r e llfi^ttCaMVS 5 

S^nt-^-COTTT'mRN A<^£<k^£*1& ~ £ No. 120E 
c o R I fttfH i n d I I I OM#T? ©tS-fbtCfeV^T, 3. 2 k b p J: »J %t>f 
jWC/JnS Wt> F%&ffi£*l£©&, fe^b <#A$tlfe3>^ h ^ ^ h©e>% 

oRI^Hindll IgP&©i£< ICAo fc©£5 o H^X. *>ftZ>„ 
[0 0 4 3] 

?£&C, |ffiB©>!f y 5 y *i?"if > • A>f ^-Tif-2/3 >T? r e f r e 1 
^©«A#«S3*ifc^K«#l3ftfc*.*3©N o. UNo. 2tc^T, £ 

1 6 ffi|E#^ 1 1-3026449 
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(W. T. ) (Dls-yK&rfy Ktt&ffiStlfcj^ofco No. UNo. 2 © 1/ 
->IC&. 2. 5 k bGD*££JC*S»-fcA> KtftftfflStu -f ft <fc »J £ & 

[0 044] 

— !f>##rfc«fc »J, *|§^©r e f r e 1 AC J: »J ^fifl) m R N A 

^e>©ttffilCJ:oT^f ofco ^D=E-^-{CCaMV3 5 S SrM^fc^l £:^e>*fi 
r e f r e 1 It ^& 3 ^ e>> ^6©iRNAl:» 

ft, poly (a) ©tf;&D&Mt;^;b£>&v^tt;ffiisg-£^£ 0 

[0 0 4 5] 

J Z^M-i/B Z/0)1£mfrt>* r e f r e 1 liAlfc^An 

X'it2. 5 k b(D$£^&®)t)mmZftfc<DT*. poly (A) ©tfiDfi, NOS 
©*-^*-*-CJ:oTje£oTV^Sfc#;te>ft5. r e f r e 1 5:f Alt 
3? A* □ t (i^^l© m R N A A^f § T ^ S 1 1 ^ fc fe„ 

HI 5ic#e>*i5, 2. 5 k bi: y */hS3Efc/X> acttfifeJcaH^Ufc^K 
fcitlK-rSil-b J:^if r RNACDfiiBtC^ajStlTV^fc. r RNAA0^n-y 
©##l*a9fc!R*F^ ft SPftSCRNACtt/W^U **>f XLT 

^JfeV^fc^E), r e f r e 1 ©i¥Itft:A^f #4 XbT^SIil liHUS; 
^fc^. r e f r e 1 T't^ftJ: »J t^VMnRN Atft>~? frfctf^T'^T V»* t 
V>e> BTtg-ttlifeSo L^b^tC r RN A£BD*£ SCttffl 3 
;L££:. RN A©£kI&B#lC % r e f r e KOmRNA^IMtS r RNA 
C3l£f*e>ftfc©T?H:fcV^fc#;*.&ft5. poly (A) + RNA£tt&»§8 

bt;-f>M^u **-f -t?-s/a yzfit) itt% zL©s*tt^^7b^crs3 

1 7 11-3026449 
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[0 0 4 6] 

feofcNo. 2©^Igi#:©RN ASr^cKfbfe*^ r e f r e llfeffflntf 
-!&{Cfi£oT, No. 2©^3bV1> K7b^e>^^C^gV^3t^t)^ofeo 
[0 0 4 7] 

3a7t;?Se<Z>5t|g{C«;, Fe (II) ©^sfrSi^^-* AV7xt>V 
□ i?^;!/)^^'^ (bathophenanthroline disulfonic acid (BPDS) ) 

# Fe (II) tiMMtS3i:T*ife$:MtS^i:&fJitt. 

l * mmx it 3&;v>*is, ?i^ii©^sg^© s e> tc#g^ ltv> 

£ Z. £ #H< 5t£ tlT V> £ . 
[0 0 4 8] 

m-V(D^mmM5ximm^^<Omm^m^6mi^ (kanamycin 5g 

vmm&mitmDtefr^t=.tf. c aMV3 5 s ^D^-^-^^^T-e 

1 8 fflsE#¥ 11-3026449 
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r e f r e 1 V^T fclfc^ • IT Vn£ 3 £ 13*Hn 

[0 0 4 9] 

3©<fce>JC *^#e>«, **©Hfl|«3a7C»3RFRE 1 Srifif^«[«»-e*>6 
# A 3 T'f6^-r -5 3 #T? £ £ # A =/ £ £99! L . 

1g (coding region) ©^T'/K U (A) tftfM IT £ V> r> 2 ^0 nTfg'ffi^ 

& (coding region) (D&tpT*. atfU (A) (DtffiU fcigttS fc#)tC. 8 
mgiVt- GXttTO^0l|iJ5:^if, AATAAAt^e>li!?!l^t*35:<, 
i©i*i©if© 1 iM£f&<Z)&^-eS#!L;fefH#J (fiPt>, NATAAA, ANTA 
AA, AANAAA, AATNAA, AATANA, AATAAN) 
S & i: e> JcKtf-T £ 3 £ #¥!|t£ L fee 

[0 0 5 0] 

#§^bfco 3©J:e>ic. yo^-#-£©*iiiM±ic<fc y , Mffift&tcS&agiUT^s 

[0 0 5 1 ] 

1 9 ffiSE4W 11-3026449 
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H<^D=E- ^-lC, *»«©Hflf«a7C»iR31'e-T- r e f r e 1 
tcj:*J. «^g.^#TT-«©?RJR** (I) fc»JK«* (ID ££«if82-£5^ 
£ © T* * S if M ft >f * f4tett©;ftJ» *> # * 6 *l * o 
[0 0 5 2] 

(1) ?u-—>?i:i/-!7 3L>x (1989) JMsf^btt 

(2) m%}(D?cm%k7u hn-;i/ (1995) 5§?B*± 

(3) 7W*ga* >f h W *rv K * «^4i¥#r©M£ (1995) fiWtfc 

(4) 7^-a7^tt«^OTOHf (1992) 

(5) y?.*r*?4Xh. -fe;K 7 6#, 4 0 3-4 1 01 (1994 *£) 

(Askwith, C, et al.,CeIl, 76:403-410 (1994) ) 

(6) -f^vy** v>f;i/ *>fi>^, 9i«, 127-1321 (i96i 

) 

(Brown, J.C., et al., Soil Sci., 91: 127-132 (1961)) 
[0 0 5 3] 

(7) ^7>h7>f V*UV-. 5 0t, 2 0 8 -2 1 31 (1 
9 7 2^) (Chaney, R.L., et al., Plant Physiol. 50: 208-213 (1972)) 

(8) ?y*/7.h. ^l/^a^-tjWH^D^-, 10i, 2 2 9 4 -2 3 0 
IK (1 9 9 0^) (Dancis, A., et al., Mol. Cell. Biol. 10: 2294-23 
01 (1990)) 

[0 0 5 4] 

(9) #yis7.t>. ^nS/-f^>^tS/at^7*f5»y^t'fi>^ US 
A % 8 9i, 3 8 6 9 -3 8 7 31 (1 9 9 2*£) (Dancis, A., et al., 
Proc. Natl. Acad. Sci. USA 89: 3869-3873 (1992)) 

(10) f-f yn?), i/>-tMW^n^M^h'J- 2 6 9t 
2 6 0 9 2-2 6 0 9 91 (1 9 9 4^) (Dix, D.R. , et al. , J. Biol 
Chem. 269: 26092-26099 (1994)) 

[0 0 5 5] 

( 1 1 ) -r-f y S>ir-t^^*DyAM^MJ- 2 7 2# 

2 0 miE#¥ 1 1-3026449 



o 
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1 1 7 7 0- 1 1 7 7 71 (1 9 9 7^) (Dix, D., et al. f J. Biol. 
Chem. 272: 11770-11777 (1997)) 
( 1 2) i^f^. ^Di/-f^>^t^3t;i/7*T^^?t>fX>7 US 
A, 9 3#, 5 6 24- 5 6 2 81 (1 9 9 6^) (Eide, D. , et al . , 
Proc. Natl. Acad. Sci. USA 93: 5624-5628 (1996)) 

(13) 7^h^ A-ft/ri'yQi/'-, 11#, 1151-11551 
(1 9 9 34?) (Fujimoto, H. , et al., Bio/Technology 11: 1151-1155 

(1993)) 
[0 0 5 6] 

(14) ^^>hir;i/, 9m. 6 6 7-6 7 31 (1 9 9 7ff) 
(Gal lie, D.R. , et al., Plant Cell 9: 667-673 (1997)) 

(15) $/3-#hve>, ^U^-zJL^-^JVA^yta^-. 14f, 3 0 6 5- 
3 0 7 3S (1 9 9 4$) (Georgatsou, E. et al. , Mol. Cell. Biol. 
14: 3065-3073 (1994)) 

(16) A>( -*>r^i])\sy-4 2 1i, 4 7 7-4 8 11 (1 9 
9 6$) (Guo, Z. et al., Biochem. Sci. 21: 477-481 (1996)) 

[0 0 5 7] 

(17) ;\t*;h&, ^^-t^y/Wtn^^^^b'J-, 2 7 0#, 

I 2 8- 1 3 41 (1995$) (Hassett, R. et al. , J. Biol. Chem. 
270: 128-134 (1995)) 

(18) ^t-t;i/^7>h-a-h'J7^ im. 6 6 7-6 
7 61 (1984$) (Hether, N.H., et al., J. Plant Nutr. 7: 667-67 
6 (1984)) 

(19) i/> - 1 7*^5 > h 7 i/^- □ i/ - , 14 7i, 6 0 
4-6 1 01 (199 6$) (Hincha, D.K. , et al. , J. Plant Physiol. 
147: 604-610 (1996)) 

[0 0 5 8] 

(2 0) y*t~— MUruV — * 10 81, 2 2 9 -2 4 

II (1 9 8 9$) (Kozak, M. , J. Cell. Biol. 108: 229-241 (1989)) 

2 1 ffi$E#¥ 11-3026449 
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(2 1) U>£>, y^-t^t^W *n S?*M 5 7 S 'J 2 7 2t, 9 2 

1 5-9 2 2 01 (1 9 9 7^) (Lin, S.J., et al., J. Biol. Chem. 27 

2: 9215-9220 (1997)) 
(2 2) ^>-t^^7°7>h-i-h'J7X, Qm. 69 

5- 7 1 31 (1 9 8 6^) (Marschner, H. , et al . , J. Plant Nutr. 9: 

695-713 (1986)) 

(2 3) * tfo:;**,, *>f 3^-, 3 8 7i, 7-81 (1 9 9 7^) 
(Mewes, H.W., et al., Nature 387: 7-8 (1997)) 
[0 0 5 9] 

(2 4) =eup,, rmmizi5vz>wA&mmmm<D£.<t¥i . 3*1225-249 

H (1 9 9 4^) (Mori, S. (1994) Biochemistry of metal micronutrien 
ts in the r izosphere. (Eds. Manthey, J. A., Crowley, D.E., Luster, D.G 
Lewis Publishers) pp. 225-249) 
( 2 5) ^->f h- zf^y h^E l/3r =l v-A-f ^-n Hi, 109-1 

241 (1 9 8 8^) (Naito, S. , et al., Plant mol.Biol. 11:109-124 
(1988)) 

[0 0 6 0] 

(2 6) tA-i/^ y7>ft;i/70^DJ/'- 34 #, 401-41 0K 
(1 9 9 3^) (Nakanishi, H., et al., Plant Cell Physiol. 34: 401-4 
10 (1993)) 

(27) t^'^e>, ^DJz-foyti'aWAfvyi'Ni^ U 

SA, 9 4^ 2 1 1 1 -2 1 1 61 (1 9 9 7^) (Nayak, P. , et al . , 
Proc. Natl. Acad. Sci. USA 94: 2111-2116 (1997)) 
[0 0 6 1] 

(2 8) ^D^-f-f^^ti/at^^f^y^f^fx^ 
* USA, 9 0t, 1 1 8 1 1 - 1 1 8 1 51 (1 9 9 3^) (Ohme- Ta 
kagi, M. , et al., Proc. Natl. Acad. Sci. USA 90: 11811-11815 (1993) 

) 

(29)^"^Ave>. Pv—ffrst-^zf^y h-=L- h U 7*. 151, 215 

2 2 a}H4#¥ 11-3026449 
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7-2 1 7 21 (1 9 9 2^) (Okumura, N. , et al. , J. Plant Nutr. 
15: 2157-2172 (1992)) 
(30) ^"^^7^ h^E 1/^-=l^-A^( *U 2 5f, 7 0 5-7 

1 91 (1 9 94^) (Okumura, N. , et Al., Plant Mol. Biol. 25: 705- 
719 (1994)) 
[0 0 6 2] 

(3 1)m>6, ^-tA/W5>h-a-MJ7^ 2#. 6 2 9 - 
6 6 01 (1 9 8 0^) (Olsen, R.A. et al., J. Plant Nutr. 2: 629-66 
0 (1980)) 

(3 2) i/-f-f >yt5/at^7*f5 *; i'^ 

USA, 8 8§, 3 3 2 4 -3 3 2 81 (1 9 9 1^) (Perlak, F.J., et 
al., Proc. Natl. Acad. Sci. USA 88: 3324-3328 (1991)) 

(33) ^f-f7-7>f), f^fX>X, 2 7 1i, 1 5 5 2- 1 5 5 71 (1 9 
9 6^) (Stearman, R. , et al., Science 271: 1552-1557 (1996)) 
[0 0 6 3] 

(3 4) #;fc3r, V>f ;W X>^^7> h-a - b 'J 7^, 2 2#. 4 2 3 - 
4 3 31 (1976 30 (Takagi, S. , Soil Sci. Plant Nutr. 22: 423-43 

3 (1976)) 

(3 5) ##^e>, i?t-W^7>h-a-h'J7^ 7^. 6 2 9 - 

6 6 01 (1 9 84^) (Takagi , S. , et al . , J. Plant Nutr. 7: 469-47 

7 (1984)) 

(3 6) /ftt7>f h I/- y^T)lly\^=L-'7^^UA^^Ut/ — . 4 0i, 5 

4 9 - 5 7 61 (1986 *£) (Whiteley, H.R., et al., Annu. Rev. Mic 
robiol. 40: 549-576 (1986)) 

[0 0 6 4] 

(3 7) P>, -J^y h^>--^;K 8m. 3 2 3 -3 2 91 (1 9 9 5^) 

(Wu, L. , et al., Plant J. 8:323-329 (1995)) 

(3 8) •zfu^-'r^ yy-TZ/aj-jvTlJ'r^ vW4 us 

A, 9 2|, 2 6 3 2- 2 6 3 61 (1 9 9 5^) (Yuan, D.S. , et al. , 

2 3 ffifE4t¥ 1 1-3026449 
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Proc.Natl. Acad. Sci. USA 92: 2632-2636 (1995)) 
[0 0 6 5] 

immm 

m l C RS '& $ n z> * © l* & v * „ 

[0 0 6 6] 

*J U&tfJCltft) tC^V>, ££^<Z)&MB7!l©flP*rK:W: DNASIS (Hitachi^) 

(FRE 1 S:iAbfc^I^^A33!)^0^RNA©ttffi) 
FRE 1 fciALfe^JWSSI^Aa^&O^RNACiftttt (N a i t o e 

t al. 1 9 8 8) {C^oTiff o£„ 
FRE 1 &iAlMgi^ta©i2 «&$L*tCA*U ISttSSR&j&llitT 

^»cr yo^Ufe. ^#%fc3^4<DttmM^ffi^i:^*©7 3iy-;i//^n 

D A (1:1) £ ADx^?g U 8 O 0 O r p ml' 1 5 b fc^> & 

nnjfc;i/A#rtfj& l Etffofe. -8 0tt3 0^x^;-;i/^u sooo 

1 mLODE PCtMC^U 1 3 5 0 0 r p mf 3 #38'frbT±»f£*r 
LV^^-^Ci&U 1/4 vol. O10M L i C 1 &SlI;*.T2K_fcT?2l§|8l 
BMLfre 1 2 0 0 0 rpm, 4 ^T? 1 0 SfcIR& 7 0 y 

8fci£gL TOilfct0$:DE PC*5 0 /t LJCtS^Lfe. 

[0 0 6 7] 

1 M Tris • HC1 pH9.0 
IX SDS 

(^MtulC 6mLlC*f LT^O/iLCD/S-^t/^hX* J - ;\,%jlQx.2> „ ) 
[0 0 6 8] 

(sKU (A) +RNA©«KtcDNAO^j«) 

2 4 mil#¥ 11-3026449 
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MMffl 1 T'ifefRNAO 1 0 0 /t g^£>. #V-Mf-X;fry zf (D y n a b 
eads Oligo) (dT) 25 (DYNAL^) SrflJfflbT, iKU (A) 
+ RNA«Lfe„ 3tf»Ky (A) + RNA$:TlBO/N>f^'J7Ky7>fx' 
3 7X^1B#H8 M-ML V V yl-X 'J y^-if (M — 

MLV reverse transcriptase) (TOYOB 0§g) IC 

;W^U7hV7>fv- (dT 17 7^^-y7>f7-) 
5' — GACTCGAGTCGACATCGATTTTTTTTTTTTTT 
T T T — 3 ' 

[0 0 6 9] 

mmm 3 (rt-pcr^ i&s@E#jtf>5tfg) 

^7>fV-i:, FRE105' ^5-f?-T, PCRSrffofco 

PCRCOS)SI#Jl:0. 8% T#a-*-em^c|frU # £>*i;k A> K£ P 
T7Blue (R) (TaKaRagg) U — — 2/ V lsf=. a znU—- 

HBWlttiSIU TJVjjV- SD S^T*^^^^ F§:MU HUBS 

SB^U&^^X hDN A^?y — if (Bca BEST DNA polymerase) £ffl^T$: 

) c 

5' — GACTCGAGTCGACATCG — 3' 
F RE 1(7)5' 

5' -AC ACTT ATT AGCACTTC ATGT ATT- 3' 
[0 0 7 0] 
PCRtf)£fSaM^ 

(1) 95TC 5# 

(2) 9 5*C 4 0# 
( 3 ) 5 5 "C 3 0 fj> 

2 5 1 1-3026449 
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(4) 7 2*C 1ft 

(5) 72t 1 Oft 

(6) 4*C 

T', (2) , (3) , RTf. (4) S:4 0@iyibfe 0 
[0 0 7 1] 

Z.<DM$k. FREl^Ab«i|i3!/^T'lt FREl»^f>g? 
^tlfemRNAlCli, 0 3 {C^-ri^^ST'/KU (A) ^#iDLTVNfe c 

. jKU (A) *>f h (poly(A) site) ©_L8fc(D3tfy (A) >>^;i/ (poly(A) si 
gnal) £ LT^fl^$^lTv^Si:®*^4^Sg^^J$:^i^^tlSIKU (A) ( 
putative poly(A) signal) tLTilfc. 
[0 0 7 2] 

|fe&g#l4 (PCR?56lcJ:*#'fey^>b©S83a) 

BI5JC^$ne, PCRS£K«fcy*i3tbfeo *y*3KU*^ 
— if (Taq polymerase) — )1— & y 9 (super Taq) (+J-t7-7^ — £D £^ 

3Sl«K©PCR£j£8[ 

lOxM 10/tL 

2mM dNTPil^ 1 0 n L 

20/jM ^5^f7- (-3) 5 fi L 

20/iM ^7>fV- (-4) 5#L 

P^g* *C 9 9. 5/iL 
»2«Pg<Z)PCRiRjE8[ 

m 1 ©Pg© P C R^fS^-a-% 1 H L 

lOxiftl 10/iL 

2mM dNTPM 10/iL 

20/iM ^5>fV- (-2) 5 ix L 

20jnM ^7^fV- (-5) 5 a L 

2 6 ffiIE#¥ 11-30 
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M^* -V 9 9. 5/iL 

i o xmmm i o n l 

2mM dNTPM 1 0/tL 

20*tM -J^A^- (-1) 5/tL 

20#M ^7>fV- (-6) 5/tL 

T* ±MZ 9 9. 5/tL 
[0 0 7 3] 

PCRCSfS^ 

( 1 ) 95TC 5# 

(2) *y * 0. 5 L^im 

( 3 ) 9 5TC 4 0# 

(4) 4 51C 1& 

(5) 72TC 1# 

(6) 94r 4 0# 
( 7 ) 6 0 TC 3 0© 
(8) 72X) 1 # 
( 9 ) 7 2TC 1 0# 
(10) 4t 

(3), (4) . &t>\ (5)8:5®, (6). ( 7 ) , . (8)£ 

2 omaMjjgbfc. 

[0 0 7 4] 

HM4CD^3^PgSC0PCR(D^?SS:, 0. 8 %T#n -^JfA/SfSSM 
^£3*1**2 (417~4 3 6 bp) KSr-WU ffibtffi^b 

, ^7^U*pT7Blue (R) K$ (TaKaRaR) A^n-->^ 
Lfec #e>*lfc? ni->(Z)i&S@E?'JS:5lfgU SHIMADZU ^ DNA 
sequencer DSQ-10 0 0L fcjfrJJB bTlE L V^SIB^J £ ti O *j tf> 

2 7 £BH#^ 11-30 
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8 0i^lCref relCiS^Mbfc. izy^>hB, E tt, >(y^-Y(D 

ft£ IzM&te < sE b v>^ie?[I£-g-/uT* =b<£> L fee 
-S-J&Lfc r e f r e 1 £>:£&«IE#J£. SH^©SE^J## 1 &1>*EI 9 IC^f. 
[0 0 7 5] 

Mt&ffl 6 (ref rel©^;t3A©?|A) 

*»j5lCi; »J^J*Ufc3te^r ef relt (Nicotiana Tabacum 

L. var. SRI) AiAbt. 7^V>f */>JCliH£fctt*fr# 6 8 

M#:^^Lfe„ lS£LT£feffi4£UCglftit^T*&£ r e f r e 1 tf#A£*lT 

>£*Tofeo I3lf-^f,|[3lf-©re f re llfi^© 

[0 0 7 6] 

(1) il^il/Ut'J-^^^- P RF 1 <D&m 

pT7Blue (R) '<^^-(Ci'D-->i''Lfcr e f r e l©Xba U 
Sacl77^>h^ TO YOB 0**&TljJR3;nTV*5/W-^y - 
pBI 1 210)5 - if /I/ if n — (/S-glucronidase) ©OR 

RFl©ii$:@l H3t„ 
[0 0 7 7] 

(2) (;Wty-^^*-pRFl«D7^D;^fy9^ (Agrobacterium 
) ^tf)#A) 

J/i>^C58 (Agrobacterium tumefaciens C 5 8 ) ?: 2 6tt*2ili^# 
. p R F 1 ?: tiO^^i i: A A/A - ^ 7 7 ^ K (helper pi asm id) pRK201 

2 8 £BfI#^ 1 1-3026449 
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3&%o*jM£3 1 mm^rnvr^ -en-en 1 o o /iL^nvm^ 

^U- h UiStf^U- h (100/tg//iL'j77>bf^> (rifampic 

in) (Rf) fc2 5/tg/^L*t7^i/> (kanamycin) (Km) fc^tfLB 
^"Ix-h) tc. S/>y^/=inn-€:^S-ftfe ( 2 6 1C T* 2 Kfcig#) 0 
#?>tlfcJ/>^l/3n--^4mL0LB (Km, R f ) ^ftigi&tt', 2 6^ 

[0 0 7 8] 

(3) (T^n/^f'J^A (Agrobacterium) O) # Ans\<Dmy&HU%l}fa<D 

W£M<D 8 c m«*f #/*3 (Nicotiana Tabacum L. var. SRI) <£>3gV\3g£2 
~3tfcgjy«iy, $c^$i («M10%, Tween 2 0 0. 1%) 

(Km, Rf) 2 6 1 T' ^ M U A>f t 'J - ^ 9 ^ - P R F 1 

^^oT^nAi'r'J'JA (Agrobacterium) (Dtg^WL* 3 m L £#tJ*-fco 

MKLfc^±T*^#&^£Ifc*m^£o l£#£TfECE>M Sigife (II) _hlC«£ 
, 2 5tT^ffT'3 0nt*Lfe o *(Z>«il^rS:MS««I (III)JC#L 1 

iBmirt-Qk. Ms^t (iv) jc^L-2aararfcjcffi;stmv*£. */i/;*#sMi*3n 

, S/n-h (shoot) ^^$tlfeb^^-e^o.- h (shoot) fciJJ 
»J«UMSiifi (V) lC^bfe 0 i/^-h (shoot) ;^e>«#ffifc*>(Z>£:/t 
-^rL^-f b^ffi^^^L, A>fstf*y** (A-ftf<*y*X S»A» 

[0 0 7 9] 

£^&J&# (Major elements) (g/L) 

NH 4 NO s 1 . 6 5 

2 9 ailI# 5 P 1 1-3026449 
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KNO3 1. 9 

C a C 1 2 • 2 H 2 0 0.4 4 

Ms S 0 4 • 7 H 2 0 0.3 7 

KH 2 P0 4 0.1 7 

'PlkOlfoft (Minor element) (mg/L) 
H 3 B0 4 6. 2 

Mn S 0 4 • 4 H 2 0 2 2. 3 

Z n S 0 4 • 7 H 2 0 8. 6 

K I 0.8 3 

Na 2 Mo0 4 -2H 2 0 0. 2 5 

C u S 0 4 • 5 H 2 0 0.0 2 5 

C o C 1 2 • 6 H 2 0 0.0 2 5 

Fe (III)Na — EDTA 0. 0 4 2 mg/L 

5. ;yh-jl/ 100 mg/L 

^T^> 5 mg/L 

sucrose 30g/L 

>f=yZsi$U 2 g/L 
[0 0 8 0] 

Ms«i (i) B&iacD^T'f^v, z.tuzTm<Dm%}*)i' = £y%.if/xte 

ffi&mm £ HQ 7L X Tffi (Dm <DM S 5: f£ o o 

;|fi^*;i/ ; e> /<>^;i/T-T r — > (BA) 1.0 mg/L 

^-:7#1/>B1^ (N A A) 0. 1 mg/L 
5K%M% j3-f-V(isy (kanamycin) 100 mg/L 

$ ^ ~7 ^7 y (claforan) 2 0 0 mg/L 

MSigJfc (II) MS«« (I) +BA + NAA 
MSJStffi (III) MS«« (I) +BA + NAA + ?77t5> 
MS^i (IV) MSJg*& (I) +BA + NAA 

MS§* (V) MS^ij! (I) +#^^>f^> 

3 0 ffiliE^ 5 ! 2 1 1-3026449 
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[0 0 8 1] 

(1) # rf^i'frtiCDtf J ADNACiS} 

ynh=i-;i/j (^riltfc) tc^ofco 

$imz. 0. 1 — 0. 2 g©^£A*U WL&mm*:MZ-T%,'£lZ-tV-D&LtL 
. aMM&SrX'y'O K;bT7^ a. - :7lCA*U 3 0 0 /i L©2%CTABM^i 

(2 4 : l) £an;*.5#P^ii-&Lfc 0 
1 2 0 0 0 r pmt' 1 5#IH3S'&U -LMSrfTbv^a.- y^C^U ?nin* 

#bfe 0 1 — 1. 5^4© 1 %CTAB»JS£flD;*., ^St'l^§t 
Lfe^. 8 0 0 0 r p m-e 1 0 bfc„ _h?f &*§T4 00m L© IMC s 

Cl&M, 6 5"CT^M*^^lC^^-g>^-e*D?aL^ 0 800/iLtf)100% 
7 -JVZMx.. M^V. - 2 OTCt-2 OrfrraUff^ 1 2 0 0 0 r pmT* 5 
^la^Lfc. ±m*&X. 7 0%oc# y -;bT-gt^. 3&EJ&*3lLfc=fe;<Z)£ 3 
0 LC?)TE^ffi^lC^^Lfe 0 
[0 0 8 2] 
mm 2% CTABM 

10 0 mM bU^-HCl (pH 8.0) 

2 0mM EDTA (pH 8.0) 

1 . 4M N a C 1 

2% CTAB (cetyltr imethylammonium bromide 

) 



1% CT AB mWL 

5 0 mM hU^-HCl (pH 8.0) 

2 0mM EDTA (pH 8.0) 

1 % CTAB 

3 1 ffiM#¥ 1 1-3026449 
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[0 0 8 3] 

(2) «fllSSJRtc£&$V ADN A<z>-9JJ$r£«^Kr 

MRS^^^Sl*. p CaMV3 5 S^f>tNOS^t*^i$tlSE c o R I 
H i n d I I I©Mfia^bi:, P C aMV 3 5 S tf>_L^T-WT£ *l£ 
Hindi I Igin*©M^ofe. 
4V2>DNA1 0/*g£. Jxf&WLAl 0 0 # L t LXm^MfSmmHSM 
; -;«IT 2 0 L©TEliilMLfc 0 loding buff 
er 2 ft L£#D;tT0. 8 %7#n ;i/T*, 6 0 VT' 5 R£RU b 

- # - _k T-x >r - ;i/ £ h ic ^J* £ WlB L . 
[0 0 84] 

(3) y^-f >^fcA-f **-f > 

«»!&«©^;]/&3KS*T?ffi?*U 0. 2N HCltpX'l 0%-mmtBLVtc. 

ofco 0. 4N NaOHWO>^>^l/> (New Hybond— N + 
, Amersham) ICh5>X77-U 2xSSPEt'5i)fcfcti£ 

^3^r^^bfc 0 aw y"v ^t*-j/a>©« rAw^niK^* h w 

5"ClC*n^LTfcVN^:3 OmL0A>f^y #V if - S/ a >A* y 7 y -X7° Is AW 
7"V #^M-isay$:6 5°CX 1 B#H<f? W AW^U #4-&—i/aZ/rtv'77 — 
(2 5mL) b£„ ^n-^f$:Anx., 6 5 1 2 f$|!0AW ^ U i£- 

S/3>£*?ofc 0 ^>^i/>©^i±S)^^b«)6 5 , c^ci^I^abTfev^fegfe#^ 

t6 5tl0^$:21sl, high stringent^$T% 6 5TC1 0i> 

■kimfi^fc* ^>^l/>Sf5>7*;^^», W *-t?yyy'i'- Mc2 

4HSrlSU8ftSit, >f^-t?7t7>f if- (Fuji Fi 1 m§8) T*M^I3:ffitIg 
bfc,, 

[0 0 8 5] 
2 0 x S S PE 

3 2 ffiIE4#¥ 11-3026449 
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3M N a C 1 

0. 2M NaH 2 P0 4 

1 mM EDTA 

im ^--v — • y yg&Ay 77- 

8 0 0 m 1 ig^GD^^Mc, NaHP0 4 0. 5mol 
£ M*.. H 3 P0 4 T'pH$:7. 2 IC-S-fr-frfc^, M^T* 1 

L tCU U-zf 

g) 0. 5M ft-f • 'J>l!fA^77- 

1 mM EDTA 
7 % SDS (v/v) 

^MfillC, denatured saloon sperm (lmg/mL) ?c 
l/100vol. MXZ> 

4 0mM f^r-f • 'J>8Ay77- 

1 % SDS ( v / v ) 

high stringent fliWWL 
0. 2 x S S P E 
w 0.1% SDS (v/v) 

[0 0 8 6] 
(4) -?U--?<MfelSi. 
r e f r e 1 (D±i*»rtf ^iS^ LT, 7>^A7°7^7-DNA7^'J >^ 
hf$2M (Random Primer DNA Labeling Kit Ver.2.0) (T a K a R a 1§) 
Zm^TZfU (fefe'L [a- 32 P] - d ATP£MV>fc 0 ) U Pr 
obeQuantTM G— 50 Micro Columns ( P h a r m 
acia Biotech ig) JC<fc V5fcRfa<D [a - 32 P] - d AT P £|&5feb 

igjufcig 1 4 ic^-r „ 014 <D&miz. mm&mE c o r i h indii 

I <Dmmz£Z>ffiik$:ft^fc%<DT*2bV. *flHtt. H i n d I I I TctfT'©^ 

3 3 ffitl#¥ 11-3026449 
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[0 0 8 7] 

(1) ^RNAffliffl 

HI^l iHe^fc^lCj: y, r e f r e 1 fcfc^f-^A Lfc?gjME!ft*^=i 

[0 0 8 8] 

(2) RNA©iM 

Sfclfrffi • y^SW • 3 - <fc tf^ft 7 ^X=l yzfvjb-? (a 
bSolve (RNase DU PONTH) ) #L2I £ L- T £3 V ^ - 

20xMOPS10mL, 2. 4g7^D-^ 1 0 0mLiI»5:H^7 

*^A7;i/ftKl 0mL5:M, IIIMT*2 0 OmLlCbfetj©lr@ 
#>T>!f;WC/I^£:o gfcffilffK:. $!i8OOmL01xMOPS$:Ati, 10mg/ 
mL0Xf s;»?A^DV>f F5 /i L£#nx., &lfr^»?& £ L- iRNA10/i 
g IC 1 6 n L0RNA sample buffer fcj&n*., MM^WtK^ 20a 

tm^kmt. 6ovT'i^r4tiifet, 1 2 0 vtcLT$^ic2^r^^i& 

[0 0 8 9] 

mm 

2 0 xMO P S 

0. 4M MO P S 

0. 1M NaOAc 

0. 0 2M E DT A 

RNA sample buffer 

/j>;i/^r;vft K 1. 6 mL 
*M7^ K 5. 0 mL 

2 0 xMOP S 0. 5 mL 

3 4 £t5fl#¥ 1 1-3026449 
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if U -fe U>-fe^M 1. 6 mL 



ff 8. 7 mL 



[0 0 9 0] 

WlzVy 5 m L 

^□^•7 3:7 — JV^Jl— lmg 
3fi/ 1^>£/T y — Jl> lmg 
0. 5MEDTA (pH8. 0) 0. 02mL 
[0 0 9 1] 

(3) ^nyf0^i:^>f^y^t*-i/3> 

20xSSPET% RNA^W^t-fO^^^/l/^ (New Hy 
bond-N Amersham) tC b7>^77-bfc 0 12^flt, 

2xSSPEt'5«K 3 H^ig t'^i I t 5 j^0U VM L 

^5:01 5tC^-r„ HtfJCDW. T. li^^M$:^-r= »£S (W. T. ) © 
l/->tC»/t> Ktt£lffi£;ft&frofc 0 N o. UNo. 2CDU->lCte2. 5 
k bCDjz^ZK* V* -Hertz/ K^ttffiSft, -tnj: >J/h£ fc&«iC^ < ojfr© 

[0 0 9 2] 

r e f r e 1 Srifembfe^IgMtrao^AnS:, ,*-S3fa.9 
>f MC*gix_#x./W/}<* y (Hyp one x) &^xtfT, S/rt— h (s 
hoot) ^5c m~ 10c m&JC&o £JS V*THffi«tft7tMS$Ste&5S 

Sfl5tt387C*lRfi5tt©fltSk:tt, Fe (II) U- * -T?&5/W:7 

if>VD'J > (bathophenanthroline di 

3 5 11-3026449 
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sulfonic acid (BPDS)) Fe (II) 

■tzzLnvm&zM.irzz.tzmmvtc.* ^mmmm. (assay buff 

er) izTtfn-xzo. 4%Kte2>&oizjjn%-. «?i/>yx-iit, $>&m 

0 vol. 0500/tM Fe (III) -EDTA£ 
1/lOOvol. ©5 0 0/itMBPDS^i, }f£PLSsWCA*U 0£&3: 

;Mc«fr-fry *>f ^t-ss^ L r 2 7 °c t* 2 4 &ra&B u 

[0 0 9 3] 

fttirmmWWl (assay buffer) 
0. 2 mM CaS0 4 

5. OmM MES buffer pH5. 5 

[0 0 9 4] 



ffi!iE4f ^ 11-3026449 
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[0 0 9 5] 



IIP 





: 1 




: 2 0 9 2 




: mm 




: 








:i&(omm ^DNA 







#^$r*-riB# : modified base 



GAATTCTCTA GACTCCACCA TGGTTAGAAC CAGAGTCCTT TTCTGCCTCT TCATCTCTTT 60 

CTTCGCTACA GTCCAATCGA GCGCTACACT CATCTCCACT TCATGCATTT CTCAGGCTGC 120 

ACTGTACCAG TTCGGATGCT CAAGCAAGTC AAAGTCTTGC TACTGCAAGA ACATCAATTG 180 

GCTCGGAAGC GTCACTGCAT GCGCTTATGA GAACTCCAAA TCTAACAAGA CTCTGGACTC 240 

CGCTTTGATG AAACTTGCCA GCCAATGCTC AAGTATCAAG GTTTACACAC TGGAGGACAT 300 

GAAGAACATC TACCTTAATG CAAGTAACTA CCTTCGCGCT CCTGAGAAAT CCGATAAGAA 360 

GACAGTTGTT TCACAACCGT TGATGGCAAA TGAGACGGCC TATCACTACT ACTATGAGGA 420 

AAACTATGGG ATCCACTTGA ATTTGATGCG ATCTCAATGG TGCGCATGGG GCCTCGTCTT 480 



CTTCTGGGTC GCAGTCCTTA CCGCCGCAAC TATCTTGAAC ATTCTCAAAC GCGTATTCGG 

3 7 m§E#¥ 1 1 - 



540 



3 0 2 6 4 4 9 
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CAAGAACATT ATGGCAAATT CTGTTAAGAA GTCTCTTATC TACCCAAGCG TTTACAAAGA 600 



CTACAACGAG AGAACTTTCT ATCTTTGGAA ACGTTTGCCA TTCAACTTTA CAACTCGAGG 660 



CAAAGGACTC GTAGTTCTTA TCTTTGTCAT TCTGACTATT CTCTCACTCT CTTTCGGACA 720 



TAACATCAAG TTGCCACATC CTTACGATAG ACCTAGATGG AGAAGATCAA TGGCATTCGT 780 



CTCACGCCGT GCTGACTTGA TGGCAATCGC TCTTTTCCCC GTGGTGTACC TTTTCGGTAT 840 



CCGGAACAAC CCCTTCATCC CAATCACCGG ATTGAGCTTT AGTACTTTCA ACTTTTACCA 900 



CAAATGGTCA GCATACGTCT GCTTCATGTT AGCCGTCGTC CATTCAATCG TTATGACCGC 960 



TTCAGGAGTT AAACGAGGAG TATTCCAGTC TCTTGTAAGG AAATTCTACT TCAGATGGGG 1020 



AATAGTAGCC ACAATTCTTA TGTCCATCAT CATTTTCCAG TCCGAGAAGG TCTTCAGGAA 1080 



CCGAGGTTAT GAAATCTTCT TACTTATTCA CAAAGCCATG AACATCATGT TTATCATAGC 1140 



TATGTATTAC CATTGCCACA CACTAGGATG GATGGGCTGG ATCTGGTCCA TGGCTGGCAT 1200 



CCTCTGCTTC GACAGGTTCT GCCGAATTGT ACGTATCATC ATGAACGGAG GTCTTAAGAC 1260 



CGCCACTTTG TCGACCACAG ATGATTCTAA CGTTATCAAG ATCTCTGTCA AGAAGCCTAA 1320 



GTTCTTCAAG TATCAAGTGG GAGCATTTGC CTATATGTAC TTTCTTTCAC CAAAATCAGC 1380 



3 8 miE#¥ 11-3026449 



CTGGTTCTAC AGTTTTCAAT CTCATCCCTT 
TAACAACCCA GATCAACTAA CTATGTACGT 
TCTTAGCAAA GTTCTAAGCG CTCCAAACCA 
ACCATATGGC GTAACTGTCC CTCACATTGC 
TGCGGGCCTC GGCGTGGCAG CCATCTACCC 
CACTGATCAA CTGCAGCACA AGTTCTACTG 
GTTCGAAAAC GAGCTACAAT GGCTTAAGGA 
TGGGTCATCA GTGGAGGATA CAAACTCAGA 
AGAATCTGAA ATCACCGTAG AATGCCTTAA 
ATCAGAGATC AAATTGTCAG AACTCGAGAA 
AGCGACTTTC AATGACGACT TTAGGAATGC 
GATAGATGTC GAACTAGAGG AGGAGAGTTT 



L 0 — 0 9 6 6 3 

CACAGTCCTA TCAGAAAGGC ACAGAGATCC 1440 
CAAAGCTAAC AAGGGCATTA CGAGAGTACT 1500 
TACCGTTGAT TGCAAGATTT TCTTAGAGGG 1560 
CAAACTTAAG AGAAATCTAG TAGGAGTAGC 1620 
CCATTTCGTA GAATGCCTTA GATTGCCTAG 1680 
GATCGTCAAC GACCTTAGTC ACCTTAAGTG 1740 
GAAATCTTGT GAAGTCTCTG TCATCTACAC 1800 
TGAGTCCACT AAGGGTTTCG ATGACAAGGA 1860 
CAAGAGGCCA GACCTCAAAG AGCTAGTGAG 1920 
CAACAACATC ACTTTCTACT CATGCGGACC 1980 
AGTTGTACAA GGTATCGATT CTAGTCTGAA 2040 
TACTTGGTAA GAGCTCAAGC TT 2092 



£BSE#¥ 1 1-3026449 
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@E#I## : 2 
®2#Itf):g£ : 6 8 7 

mm : 

Met Val Arg Thr Arg Val Leu Phe Cys Leu Phe He Ser Phe Phe 15 

Ala Thr Val Gin Ser Ser Ala Thr Leu He Ser Thr Ser Cys He 30 

Ser Gin Ala Ala Leu Tyr Gin Phe Gly Cys Ser Ser Lys Ser Lys 45 

Ser Cys Tyr Cys Lys Asn He Asn Trp Leu Gly Ser Val Thr Ala 60 

Cys Ala Tyr Glu Asn Ser Lys Ser Asn Lys Thr Leu Asp Ser Ala 75 

Leu Met Lys Leu Ala Ser Gin Cys Ser Ser He Lys Val Tyr Thr 90 

Leu Glu Asp Met Lys Asn He Tyr Leu Asn Ala Ser Asn Tyr Leu 105 

Arg Ala Pro Glu Lys Ser Asp Lys Lys Thr Val Val Ser Gin Pro 120 

Leu Met Ala Asn Glu Thr Ala Tyr His Tyr Tyr Tyr Glu Glu Asn 135 

Tyr Gly lie His Leu Asn Leu Met Arg Ser Gin Trp Cys Ala Trp 150 

4 0 ffiSMf ¥ 11-3026449 
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Gly Leu Val Phe Phe Trp Val Ala Val Leu Thr Ala Ala Thr He 165 

Leu Asn He Leu Lys Arg Val Phe Gly Lys Asn He Met Ala Asn 180 

Ser Val Lys Lys Ser Leu He Tyr Pro Ser Val Tyr Lys Asp Tyr 195 

Asn Glu Arg Thr Phe Tyr Leu Trp Lys Arg Leu Pro Phe Asn Phe 210 

Thr Thr Arg Gly Lys Gly Leu Val Val Leu He Phe Val He Leu 225 

Thr He Leu Ser Leu Ser Phe Gly His Asn He Lys Leu Pro His 240 

Pro Tyr Asp Arg Pro Arg Trp Arg Arg Ser Met Ala Phe Val Ser 255 

Arg Arg Ala Asp Leu Met Ala He Ala Leu Phe Pro Val Val Tyr 270 

Leu Phe Gly He Arg Asn Asn Pro Phe He Pro He Thr Gly Leu 285 

Ser Phe Ser Thr Phe Asn Phe Tyr His Lys Trp Ser Ala Tyr Val 300 

Cys Phe Met Leu Ala Val Val His Ser He Val Met Thr Ala Ser 315 

Gly Val Lys Arg Gly Val Phe Gin Ser Leu Val Arg Lys Phe Tyr 330 

Phe Arg Trp Gly He Val Ala Thr He Leu Met Ser He He He 345 

Phe Gin Ser Glu Lys Val Phe Arg Asn Arg Gly Tyr Glu He Phe 360 

Leu Leu He His Lys Ala Met Asn lie Met Phe He He Ala Met 375 

4 1 ffiIE#¥ 11-3026449 
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6 6 



3 7 



Tyr Tyr His Cys His Thr Leu Gly Trp Met Gly Trp He Trp Ser 390 

Met Ala Gly He Leu Cys Phe Asp Arg Phe Cys Arg lie Val Arg 405 

He He Met Asn Gly Gly Leu Lys Thr Ala Thr Leu Ser Thr Thr 420 

Asp Asp Ser Asn Val He Lys He Ser Val Lys Lys Pro Lys Phe 435 

Phe Lys Tyr Gin Val Gly Ala Phe Ala Tyr Met Tyr Phe Leu Ser 450 

Pro Lys Ser Ala Trp Phe Tyr Ser Phe Gin Ser His Pro Phe Thr 465 

Val Leu Ser Glu Arg His Arg Asp Pro Asn Asn Pro Asp Gin Leu 480 

Thr Met Tyr Val Lys Ala Asn Lys Gly He Thr Arg Val Leu Leu 495 

Ser Lys Val Leu Ser Ala Pro Asn His Thr Val Asp Cys Lys He 510 

Phe Leu Glu Gly Pro Tyr Gly Val Thr Val Pro His He Ala Lys 525 

Leu Lys Arg Asn Leu Val Gly Val Ala Ala Gly Leu Gly Val Ala 540 

Ala lie Tyr Pro His Phe Val Glu Cys Leu Arg Leu Pro Ser Thr 555 

Asp Gin Leu Gin His Lys Phe Tyr Trp He Val Asn Asp Leu Ser 570 

His Leu Lys Trp Phe Glu Asn Glu Leu Gin Trp Leu Lys Glu Lys 585 

4 2 ffiliEW 2 1 1-3026449 



10 — 09663 

Ser Cys Glu Val Ser Val lie Tyr Thr Gly Ser Ser Val Glu Asp 600 

Thr Asn Ser Asp Glu Ser Thr Lys Gly Phe Asp Asp Lys Glu Glu 615 

Ser Glu He Thr Val Glu Cys Leu Asn Lys Arg Pro Asp Leu Lys 630 

Glu Leu Val Arg Ser Glu He Lys Leu Ser Glu Leu Glu Asn Asn 645 

Asn He Thr Phe Tyr Ser Cys Gly Pro Ala Thr Phe Asn Asp Asp 660 

Phe Arg Asn Ala Val Val Gin Gly He Asp Ser Ser Leu Lys He 675 

Asp Val Glu Leu Glu Glu Glu Ser Phe Thr Trp *** 687 





: 3 




: 1 7 


mm (DM : 






■ i*m 






mn<omm •. 









#«&**riB-£: primer bind 
SS?'J : 



GACTCGAGTC GACATCG 



17 



4 3 
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: 4 




: 2 4 






m<om : 






: 











4#«&*-riB* : primer bind 



ACACTTATTA GCACTTCATG TATT 24 





5 


BB^J©*S : 


8 3 






: 










m<Dm 







#^(S:^-riH-^ : primer bind 

GAATTCTCTA GACTCCACCA TGGTTAGAAC CAGAGTCCTT TTCTGCCTCT TCATCTCTTT 60 
CTTCGCTACA GTCCAATCGA GCG 83 



ffiS£4W 1 1 -3 0 2 64 4 9 



0 



10—09663 



@H^J## : 6 




mn<D&-£ : 8 3 




mnnm. : mm 




mam : i*m 








mwmm mam 


% ^DNA 








primer bind 







GTCCAATCGA GCGCTACACT CATCTCCACT TCATGCATTT CTCAGGCTGC ACTGTACCAG 60 



TTCGGATGCT CAAGCAAGTC AAA 



83 





: 7 




: 8 3 




: M 


m<nm 


: 








: i&CDm 










®2#I : 





nfilDN A 



CAAGCAAGTC AAAGTCTTGC TACTGCAAGA ACATCAATTG GCTCGGAAGC GTCACTGCAT 60 



GCGCTTATGA GAACTCCAAA TCT 83 



£B$E#¥ 11-3026449 
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: 8 




: 8 3 






mom : 








mmomm. • 









^DNA 



4#« : primer bind 



TCCAGTGTGT AAACCTTGAT ACTTGAGCAT TGGCTGGCAA GTTTCATCAA AGCGGAGTCC 60 



AGAGTCTTGT TAGATTTGGA GTT 



83 



@B#J#-^ : 9 




mF](D-&Z : 8 3 




mwom : mm 




mom : 








mmomm mom 




mnom^n 






primer bind 







TGTCTTCTTA TCGGATTTCT CAGGAGCGCG AAGGTAGTTA CTTGCATTAA GGTAGATGTT 60 



CTTCATGTCC TCCAGTGTGT AAA 



83 



4 6 
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: 1 0 




: 8 3 




: mm 




: 1#« 


h/KD is — 






: i&(Dm 










mm : 





GGATCCCATA GTTTTCCTCA TAGTAGTAGT GATAGGCCGT CTCATTTGCC ATCAACGGTT 60 



GTGAAACAAC TGTCTTCTTA TCG 



83 





1 1 




8 0 






mom = 




htfu : 




BBTBOMI : 


m<D& 








I2#i : 





GGATCCACTT GAATTTGATG CGATCTCAAT GGTGCGCATG GGGCCTCGTC TTCTTCTGGG 60 



TCGCAGTCCT TACCGCCGCA 



80 



4 7 
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: 1 2 




: 8 0 























mmZm-tm^ : primer bind 
I2?U : 



CCTTACCGCC GCAACTATCT TGAACATTCT CAAACGCGTA TTCGGCAAGA ACATTATGGC 60 
AAATTCTGTT AAGAAGTCTC 80 





: 1 3 




: 8 0 




•.mm 


mam. 


: 1** 















««&S-riB-£: primer bind 

mm : 



GTTAAGAAGT CTCTTATCTA CCCAAGCGTT TACAAAGACT ACAACGAGAG AACTTTCTAT 60 

CTTTGGAAAC GTTTGCCATT 80 

4 8 ffill#¥ 11-3026449 
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@B#ltf>^2 : 8 0 




mm<Dm : &m 














1ft MDNA 








primer bind 


BB^I : 





AGAGTGAGAG AATAGTCAGA ATGACAAAGA TAAGAACTAC GAGTCCTTTG CCTCGAGTTG 60 



TAAAGTTGAA TGGCAAACGT 



80 





: 1 5 




: 8 0 




: ^@ft 




: 




: Mtt 




: ffi©^ 










mm : 





rlDNA 



AATGCCATTG ATCTTCTCCA TCTAGGTCTA TCGTAAGGAT GTGGCAACTT GATGTTATGT 60 



CCGAAAGAGA GTGAGAGAAT 



80 



4 9 



ffi|E#^ 1 1-3026449 
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: 1 6 




: 8 0 








: 1*« 




: Mtt 











#^$r^-riB# : primer bind 

TCCGGATACC GAAAAGGTAC ACCACGGGGA AAAGAGCGAT TGCCATCAAG TCAGCACGGC 60 
GTGAGACGAA TGCCATTGAT 80 





1 7 




8 3 























#IS&^'r8B-& : primer bind 



TCCGGAACAA CCCCTTCATC CCAATCACCG GATTGAGCTT TAGTACTTTC AACTTTTACC 60 



ACAAATGGTC AGCATACGTC TGC 



5 0 



83 

ffifiE#¥ 11-3026449 



#5p 10 — 09663 



mpm^ : i 8 




EE#Jtfm$ : 8 3 




mwm : 




mam : i*m 




l -v? n . j^r^a+Jr 

[•» 7J\ □ V — . IMJP-Pv 














primer bind 


mm : 





GCATACGTCT GCTTCATGTT AGCCGTCGTC CATTCAATCG TTATGACCGC TTCAGGAGTT 60 



AAACGAGGAG TATTCCAGTC TCT 



83 



@E?'J#-S§- : 1 9 




mm<»^ : 8 3 


















& ^DNA 








primer bind 


IE#I : 





TATTCCAGTC TCTTGTAAGG AAATTCTACT TCAGATGGGG AATAGTAGCC ACAATTCTTA 60 



TGTCCATCAT CATTTTCCAG TCC 



83 



5 1 



11-3026449 



4f 5p 10 — 096637 





2 0 


K^JCO^cE : 


8 3 




tbT BnZfi 



















#$t£^ff-fB# : primer bind 



ATAAACATGA TGTTCATGGC TTTGTGAATA AGTAAGAAGA TTTCATAACC TCGGTTCCTG 60 
AAGACCTTCT CGGACTGGAA AAT 83 



SE#J## : 


2 1 




8 3 




mm 


mom = 

















iif^fc^^gB-^ : primer bind 



GAGGATGCCA GCCATGGACC AGATCCAGCC CATCCATCCT AGTGTGTGGC AATGGTAATA 60 



CATAGCTATG ATAAACATGA TGT 



83 

11-302 6 4 49 



10 — 09663 





: 2 2 




: 8 3 


mmom ■ 


: wm. 








: Mtt 




: ffcGD^i 







#^$:^-riH-^ : primer bind 



GTCGACAAAG TGGCGGTCTT AAGACCTCCG TTCATGATGA TACGTACAAT TCGGCAGAAC 60 



CTGTCGAAGC AGAGGATGCC AGC 



83 



I2#!## : 2 3 




@H#I<Z):S£ : 8 2 




@B?!J<Z)M : &m 




m<Dm : 1*« 










» MDNA 








primer bind 


mm : 





GTCGACCACA GATGATTCTA ACGTTATCAA GATCTCTGTC AAGAAGCCTA AGTTCTTCAA 60 



GTATCAAGTG GGAGCATTTG CC 82 



5 3 



ffitEff ¥ 1 1-3026449 



Hftsf. 10-096637 



: 2 4 




ffi#l®:SS : 8 2 












1 y v » *— 1 • IE- T/x 




ie^j©am : mom 


It ^DNA 








primer bind 


mn : 





GGAGCATTTG CCTATATGTA CTTTCTTTCA CCAAAATCAG CCTGGTTCTA CAGTTTTCAA 60 



TCTCATCCCT TCACAGTCCT AT 



82 





: 2 5 




: 8 2 






mom : 








SJ#I©83B : 









primer bind 



TTCACAGTCC TATCAGAAAG GCACAGAGAT CCTAACAACC CAGATCAACT AACTATGTAC 60 



GTCAAAGCTA ACAAGGGCAT TA 



82 



5 4 



ffiSEW ¥■ 1 1-3026449 



10 — 09663 





: 2 6 






: 8 2 






: ^gg 






: 1*« 












: mom 


MDNA 












primer bind 


mm : 







CCTCTAAGAA AATCTTGCAA TCAACGGTAT GGTTTGGAGC GCTTAGAACT TTGCTAAGAA 60 



GTACTCTCGT AATGCCCTTG TT 



82 





: 2 7 






: 8 2 






: 






: I** 






: m.m^ 








m MDNA 












primer bind 


mn : 







GGCCCGCAGC TACTCCTACT AGATTTCTCT TAAGTTTGGC AATGTGAGGG ACAGTTACGC 60 



CATATGGTCC CTCTAAGAAA AT 



82 



5 5 



ffi!E#¥ 11-3026449 



4f5jl 10-096637 





: 2 8 




: 8 2 








: 1#£ 




: fii« 




: fi&C« 







MDNA 



tftmZm-tm^ : primer bind 



CTGCAGTTGA TCAGTGCTAG GCAATCTAAG GCATTCTACG AAATGGGGGT AGATGGCTGC 60 



CACGCCGAGG CCCGCAGCTA CT 



82 





: 2 9 




IBM©* a : 


: 7 7 




w&fmdm ■ 


= mm 




















$? ^DNA 










rgB# : 


primer bind 


mm : 







CTGCAGCACA AGTTCTACTG GATCGTCAAC GACCTTAGTC ACCTTAAGTG GTTCGAAAAC 60 



GAGCTACAAT GGCTTAA 



77 



5 6 



1 1-3026449 



#jqz 10 — 09663 





: 3 0 




: 7 7 




: 


mom 


: 1**1 















^DNA 
~t"IE# : primer bind 



gg#l : 



ACAATGGCTT AAGGAGAAAT CTTGTGAAGT CTCTGTCATC TACACTGGGT CATCAGTGGA 60 



GGATACAAAC TCAGATG 



77 





: 3 1 




: 7 7 


mnom 


:8E8ft 


mom 


: 1*« 




: lMtt 


mnomm 


: ft&CD^ 







nmitm-tm^ : primer bind 



CAAACTCAGA TGAGTCCACT AAGGGTTTCG ATGACAAGGA AGAATCTGAA ATCACCGTAG 60 



AATGCCTTAA CAAGAGG 



77 



5 7 



mfE#¥ 11-3026449 



10 — 096637 





: 3 2 




: 7 7 






mom 


: 12MR 






mnomm 









#^$r^i-fB#: primer bind 



GTGATGTTGT TGTTCTCGAG TTCTGACAAT TTGATCTCTG ATCTCACTAG CTCTTTGAGG 60 

TCTGGCCTCT TGTTAAG 77 

IB?Q## : 3 3 
mnO&H : 7 7 

mom : 

#^[?:^-rSH#: primer bind 



CGATACCTTG TACAACTGCA TTCCTAAAGT CGTCATTGAA AGTCGCTGGT CCGCATGAGT 60 



AGAAAGTGAT GTTGTTG 77 



fflSE#¥ 1 1-3026449 



m 



10 — 09663 



@H#I« : 3 4 




mFKDMZ : 7 7 












| *V ' ♦— 1 • ti^ 1 - T/\ 






£ ^DNA 








primer bind 


mn : 





AAGCTTGAGC TCTTACCAAG TAAAACTCTC CTCCTCTAGT TCGACATCTA TCTTCAGACT 60 



AGAATCGATA CCTTGTA 77 



[0M©f9#fcI&f8] 
[01] 

ant *fc©*fe#©!RJK«« (i) Sr^-r%©x*fe-2>o 

[02] 

0 2lt 4t&®ft&<Z>iRJK«Rfll (II) &^tt)OT&5. 
[03] 

[04] 

[05] 

H5li, R e f r e 1 ©^MCjffi^&^ftWT'feS. 
[06] 

06H r e f r e 1 tf)-£f£tC&/a L £ 3 0*0-7 5 4 "^-©BBaj&jR-rfc© 

5 9 ffllEE#¥ 11-3026449 



($5?. 10 — 096637 



[07] 

0 7 tl refrel ©IB^JhlSjg bfc V- t0i§^ttffiT'fe5 

o 

[08] 

08 11 refrel ©^O#M^tt)0T'^S. 
[09] 

09 H iffbfcr e f r e lO^IE?!l?:^tt)0T*$»^. 
[01 0] 

010(1 FRE1 (±«) i: r e f r e 1 0GMT©MI?:litl) 8 
T? fW b T 9 7 i b b <D & £ . 
[011] 

01 1 H A^U-^^-pRF 1 <DM&$:73k-t*>e>X*2bZ> a 
[01 2] 

@i2ii *«q3©^«««istifc«t«i©^ws:^'r»-e*>*. 

[01 3] 

01311 *»W©^HIESIStifc*|i»©B§7E^«aS:^-r«-e»S. 
[014] 

01 4 H r e f r e 1 ^U—ft. \stzM'SCti&&G>1r*?ZsJ\4-7V #Vi£ 
-i/a>0^^tti0T^5 o ^{B!ll±E coRIilHindl II <Z>M#IC 
&Z>ffiit<Dm&T'&V, filiiH i nd I I I T*<D?gfblC«J: § No 
. l~No. l 2tt7gjMEgM*T?&y, W. T. «gp*S!T*S. 
[01 5] 

01511 refrel Sr^n-^fc bfe?^K<Eil#<Z) ^ —if WW #*-f 
t-i/aXD^^^ttOt'feS. No. IStfNo. 2(if IKiftS^b 
, W. T. 

[01 6] 

01 6H «lCfcttS = ffi#&^»*©.iStt&, Fe (II) lC«fc£BPDS- 
Fe (II) ^-|r#CZ>;^V^&£^f ^KT-&£., £flUttBF£S!-e& »J, sfcV^Sfe 

6 0 ajfE#¥ 1 1-3026449 



10 — 09663 



[017] 
[01 8] 

5t;Mi BPDS-Fe (II) &ttfo<Difr^ft&\Z& ^Ifc^It'fe 

€> 0 ^K^#^)21g:^S 0£M) ^BPDS-Fe (II) S-&#tCj;£^V% 



£hf2#^ 11-3026449 



#3* 10 — 096637 



[HI] 



EI® 



mm 



^>tllFe(HI) 




► Fe(ll) 



1 



ffifE#¥ 11-3026449 



#3* 10 — 09663 




ffifE^ 5 ? 1 1-3026449 



4f 5p 10 — 096637 




dffip 1 0 — 0 9 6 6 



# 



[04] 



1 ATGCnTAGMCCCCTCTATTATTCTGCTTATTTA^ 60 

61 AGTGCTAWCTTATTAGCACTT^TGTAT^ 120 

121 TCTAGTAMTCTAAMGTT6CTACTGTAAAAACATCAATTGGCTGGGTTCAGTGACAGCA 1 80 

181 TGTGCCTATGAGMnGCAMTCTMCAAMCACTAGACAGCGC(TrAATGAAGTTAGCA 240 

241 TCCCMTGTTCMGCATCAMGTTTATACTTTAGAGGACATGMGMTATTTATTTAAAT 300 

301 GCGTCAMTrATTTGAGAGCACCTGAGAAMGTGATAAAAAMCCGTGGTTAGTCMCCG 360 

361 CTCATGGCGMCGAGACAGCGTATCATTATTATTATGAGGAAAATTATGGTATCCATCTT 420 

421 AACCTAATOOTCTa WIWJimMdflflfl^^ 480 

481 ACTGCAGtXACTATCrTGMCATTCTGAAA 540 

541 TCCGTCAAAAMTCACTTATTTATCCTTCTGTTTACAMGATTATMTGAACGMCTTTT 600 

601 T £III A J£2 A iE2^ 660 

661 Ajl^HM i,j a ttiBACTATAmTaaCAGTmGGTaTMTATTAMClTCCACAC 720 

721 CCATATGATAGGCCCAGATGGAGAAGAAGTATGGCCTTTGTGAGTCGTAGAGCAGACTTG 780 

781 ATGGCCATTGCACTTTTCCCAGTAGTCTATCTATTCGGMTMGAMTMTCCCTTCATC 840 

841 CCTATMC^GGGCTTTCCTTTTCTACATTTMTTTCTATCATAAATGGTCTGCCTACGTT 900 

901 T< ^^ T(TrTGGCCGTTGTACACT(^TTgrCATGACC(X^ 960 

961 JzlJjiifcUCAMGTCTGGnAG^ 1020 

021 ATGTCTATTATTATTTTCXAMGTGAAAMGTATTTAG^MTAGAGGGT ATGAGATATTC 1080 

081 OTC ™™ T ^^ T ^ TA ^ 1140 

141 AaQLyyoy^iv*^id<^ 12 oo 

201 TGCAGGATTGTTAGMTMTCATGMTGGTGGCTTGAAMCTGCTACTTTGAGTACCACT 1260 

261 GATGATTCTMTGTTATTAAMTTTCAGTAAAAAMCCAMGTTTTTCAAGTACCAAGTA 1320 

321 GGAGCTTTCGCATACATGTATTTCTT ATCACCAAAAAGTGCATGGTTCT ATAGTTTCCAA 1380 

381 TCACATCCATTTACAGTATTATCGGAACGACACCGTGATCCAAACAATCCAGATCAATTG 1440 

441 ACGATGTACGTAMGGCAMTAMGGTATCACTCGAGTTTTGTTATCGAAAGTTCTAAGT 1500 

501 GCTCCAMTCATACTGTTGATTGTAAAATATTCCTTGAAGGCCCATATGGTGTAACGGTT 1560 

561 CCACATATCtCTMGCTAAAMGAMTCT^ 1620 

621 GCTATTTATCCGCACTTTGT(X^TGTTTACG^ 1680 

681 AMTTTTACTGGATTGTTMTGACCTATCCCATTTGAMTGGTTTGAAAATGAATTGCAA 1740 

741 TGGTTAAAGGAGAAAAGTTGTGAAGTCTCAGTCATATATACTGGTTCCAGTGTTGAGGAC 1800 

801 ACAMTTC^GATGAGAGTACAAMGGTTTTGATGATAMGAAGAAAGCGAAATCACTGTT 1860 

861 GAATGTCTCAATAAAAGACCTGATTTGAAAGAACTAGTGCGCTCGGAAATAAAACTCTCA 1920 

921 GMCTAGAGMTMTMTATTACCTTrTATTCCTGCGGGCCAGCM(X5TTTAACGACGAT 1980 

981 TTTAGAAATGCAGTGGTCCAAGGTATAGACTCTTCCTTGAAGATTGACGTTGAACTAGAA 2040 

2041 GAAGAAAGTTTTACATGGT 2059 



ffifEfW 11-3026449 



f|$5]Z 10 — 096637 




ffiSE#¥ 11-3026449 



10 — 09663 



me] 



* ar ■ 

A-1 (^TTnCTAGCTCCACCAT^ 1 1 ICItfSiU ICMUC I i JU I U^I/ CAtnTXMTCGAGOG 83mer 

A-2 6TCWTOG«»XTA^ 83mer 

A-3 (^AGCAACTCAAAGTUrTGCT 83mer 

A-1 TOAGTCTCTAAACC^ 83ter 

^5 TCTCnunATOGGATTTCTt^^ 83mer 

CX^CCCAJAGTTTTOnCAT/CT 83rrer 

B-1 GG^TtXACTTlaftATTT^^ * eCter 

&-2 CCTTACOSCOGCAACTATin^ 80fter 

B-3 (HTAAGMGICl^ gOtaer 

B-4 AGAGTCI^ATAGT^^ eOnar 

B-5 AATGCCATTGAl^ I C I UXTCTAGGTCTAItCT^ SOtner 

B-6 TOEGAT/OXAAAAGCT^^ 80ter 

C-1 TOBGAACAAOXE^ 83tner 

« GCATACGFCTGCTTC^^ B^ner 

C-3 TATTO^AGTCTCTTtnMSGAMTT^ 83h»f 

C-4 ATAAACATCATCTTCAIUjCl I IBI^Tfl^AflGAAG^^^ HXI W GAttTTOOSft^^ 83ter 

C-5 G^TOCAGCCATO^^ 83tner 

C-6 GTCEACAAAGramnOT^ 83ner 

D-l GTOBACXIACAGATWTTCTAAOGTTA^ 82ner 

D-2 QGAGOTTn30CTATATGTACT^^ 82ner 

D-3 TTCACACTOTATO^^ - 82*9 r 

D-6 CTGCAGTlljATl^CTBCTAGGCAATCTAAG 82mer 

E-1 CTCCAGCACAAl^ 77mer 

t-2 ACAATCGCTTAAGGAGAM^ 77rner 

E-3 CAAACTOEATO^^ 77ror 

S" 4 ^TCTTGTTCnCTCG^^ 77ror 

^5 OGATACCTreTACAACTGCATnx^ 77tor 

E-6 AAGCTTCAGCIOT* 77ner 



6 



fflSEflW 11-3026449 



10 — 096637 



[07] 



A-1. 



I CffAAgAfiATL. 
fccflf Xbel 



A-2, 



120 
120 



1 ^ - ' ; ; A-3 fc 

ill aMWMMM §38 

A-4 



r, "'» — 

ITGGTTATGACCGC 
[ASCAATACTBGCG 



■ 



961 AAGTI 



,._;a 

;tcax 



rACCCCTTATCATCGGTCTT AAGAATACAGGT AGTAGT^AAGGTi 



7081 CCCAGGTTATCAAA' 



C-4 



"CTTCAGGAA 
\CTKTT 



I0B1 GGCTCCAATACTTT/U 

iACAGCTTC 



1201 
1201 



mm, 



■ 



720 
720 . 



840 
640 



-960 
960 



1080 
1080 

1200 
1200 



1320 
1320 



1440 
1440 







1561 



1S61 



1801 
1801 



SAAMCGAGCTACAATGGCTTAAGGAGAAA7 

■n na i u >atgttacSa a 7toc7ct77a 

E-3. 



IATCTACAC 
fTAGATGTG 



^"E-4 



^-6 



1920 
1920 



18$ 



2092 
2092 



H5SE#¥ 11-3026449 



10-09663 




ffifE#¥ 11-3026449 



4$5p 10 — 096637 



[H9] 



1 gaattctctagsctccacc 19 

20 ATGGnAGAACCAGAGTCCTTntTGCCTCn 109 

1UVRTRVLFCLFISFFATV0SSATLISTSCI 30 

MO TCTCAGGCTKACTCTACC^ 199 

31S0AALY0FGCSSKSK5CYCKN I NWLGSVTA €0 

200 TGCGCTTATGAGAACTCCAAATCTAACAAGACTCTGGA^ 289 

nCAYENSJCSNKTLdSALHKtASOCSSIICVy'T 90 

290 CTGGAGGACATGAAGAACATCT ACCTT AATGCAAGTAACT ACCTTCGCGCTCCTGAGAMTCCGATAAGAA^ 379 

91 LEOHKN lYtttASNYLRAPEKSDKKTVVSQP 120 

380 TTGATO(XAMTCA<3ACGGCaATCACTACT 469 

121 LMANETAYHYYYEENYGI HLNLtiRSQWCAW 150 

470 GGCCTanCTTCTTCTO^ 559 

151 GLVFFWVAVLTAAT I L N I IKRVFGKN l.ttAH 180 

560 TCIOTAASAA^amATCTACCD^^ 649 

161SVKKSL I YPSVYKDYNERTFYL W K*R L P F N F 210 

650 ACAACTCGAGGCAAAG^TTCTAGn^ 739 

211 TTRGKGLVVLIFVILTILSLSFGHN I KLPH 240 

740 CCTTACGATAGACCTAWTOaGAAGATCA^ 829 

241 PYD RPRHR R SMAF V.S RR.ADL U A I ALFPVVY 270 

830 CTmCGGTATCCGGAACAACCCCTTCATCC^ 91 g 

271CFGtRNNPF I P 1 TGLSFSTFNFYHKWSAYV 300 

920 TGCHCATCTTAQCCGTCGTCCAnCAATCGTT^ ATTCCA G T C 1 C I I G I A AGGAAATTCTAC 1009 

301 CFULAVVHS I VUTASG. .VKftGVFQSLVRKFY 330 

1010 TTCAGATGGGGMTAGTAGCCACAATTCTTATGTCC^TCAT^ 10 99 

331 FRWGIVAT 1LMSI I IFOSEKVFRNRGYEIF 350 

1 100 TTACnATTCACAAAGCCATGAACATCATGTTTATCATAG 1 139 

36J LL IHKAMN IMF I 1 AUYYHCHTLGNUGB I KS 390 

1190 ATG(XrrGGCATCrrrn3CTTCGA£^^ 1279 

391 HAGI LCFDRFCR1 V R I 1MNG6LKTATLSTT 420 

1280 GATGATTCTAACGTT ATCAAGATCTCTGTCAAGAAGCCTAAGTTTrTTCAA 1369 

421 DDSNV1KI SVKKPKFFKYOVGAFAYHYFLS 450 

1370 CCAAAATCAGCCTGtmCTACAGT^ M5 g 

451 PKSAVFYSFQSKPFTVLSE R H R 0 P N N P D 0 L 480 

1460 ACTATGTACCTCAAAGCTAACAAGGGCATTACGAGAGTAC^^ 1549 

461 TW YVKANK G I T RVLL 5KVLSAPNHT VDC K.I 510 

1550 TTCnAGAGGGACCATATGGCGTAACTGTOXTCACAn^ 1639 
51 1 FLEGPYGVTVPK t AKLKRNLVGVAAGLGVA '. 540 

1640 GCCATCTA(XCCCATTTCGTAGMTGCCTTAGATTGCCT 1729 

541 A I YPHFVECLRLPSTDOLOHKFYW I VNOLS 570 

1730 C^CmAAGTGGTTa^AAAOJAGa 18ig 
571 HLKVFENELOVLKEKSCEVSVIYTGSSVED'.GOO 

1820 ACAAACTCAGATGAGTCeACTAAGGGTTT^ 1909 

601 TNSOESTKGFDDKEESE I TVECLNKRPDLK 630 

1910 GAGCTAGTGAGATCAGAGATCAMTTGTCAGAACTCGAGAACAACA ig99 

631 ELVRSE I KLSELENNN I TFYSCGPATFNOD 660 

2000 TnAGGAATGCAGTTCTACAAGtn'ATCGATTCTAGTCTGA^ 2089 

KIFRNAVVQGIDSSLKtDVELEEESFTH* 687 

2090 ctt ^92 



11-3026449 



10 — 09663 



[01 0] 

FRE1 




i o 



11-3026449 



4$3JI 10 — 096637 

[011] 




1 1 



1 1-3026449 



10 — 09663 

[012] 




HJSE4W1 1 



-3026449 



#5p 10—096637 




iff 5JZ 10 — 09663 



[014] 



<EcoR\,Hind\\\ digest> <Hind\\\ digest> 




ffilE*^ 11-3026449 



Sfcsf. 10 — 096637 



[SI 5] 



2.5kb 




1 5 



miiE4t¥ 11-3026449 



4#5p 10 — 09663 

[016] 




1 6 ¥ 1 1-3026449 



10 — 096637 



[01 7] 



.at 




ffilE#¥ 11-3026449 




tfjf£4f ¥ 1 1-3026449 



iff Ap. 10 — 096637 

1/1 

mm] 

i$tl5tMfOmRNAG)3j<'J (A) ttMlzmte-t -5^f?i©«c mRN 



tBSEift^ 1 1-3026449 



4 

iff 5p 10 — 09663 



< 



§5 



396020800 
100102668 

;i/ 9 m < #*m*i&ffi 

fete M£. 



ffi|iE#^ 1 1-3026449 



ftsp. 10-096637 



m a a s 



[396020800] 

1 . H 1 9 9 8^ 

HE JESS] £f=l«H 

& m itaim;iiPrf?*»r4TB i#8# 



ffiSE4# ¥ 1 1-3026449 



t 



